A familial relationship between intestinal polyposis and the predisposition of polyposis to colonic cancer has been accepted since the publication in 1952/1953 of Dukes's paper. He collected information on every patient presenting at St Mark's Hospital with polyposis coli and investigated the family background in each case. He was able to study 41 families, trace 156 cases of polyposis, and 114 cases of cancer of colon and rectum in this group of families. Other diseases are known to predispose to the development of colonic and rectal cancer. The most clearly documented of these is ulcerative colitis in which a polygenic aetiology has been suggested (McConnell, 1966) . Solitary colonic polyps have been considered by some recent authors (Woolf, Richards, and Gardner, 1955; Morson and Bussey, 1970) to have a familial relationship, and some of these polyps are regarded as precancerous.
By contrast, the presence of a familial tendency to cancer of the colon has only rarely been reported (Kluge, 1964; Fielding, 1969) . In postulating a familial predisposition to cancer of the colon, one must take into account that this is a common disease in the western world (accounting for 2 6% of all deaths in England and Wales in 1969 and 13-9% of all cancer deaths) and consequently the fact that several members of a family die of this disease may be purely coincidental. The present report concerns a large family in which the incidence of colonic cancer appears too great to be attributed to chance.
Materials and Methods
Our interest in this family (see pedigree in Fig. 1 ) was first aroused when one of its members (IV. 13) presented with a vesicocolic fistula due to cancer of the pelvic colon. He remarked that all the members of his family died of cancer of the bowel. Our offer to review the surviving members was not accepted at that stage (1967) .
In the following year one of the sisters of this patient was diagnosed at another hospital as having a cancer of the splenic flexure (IV.14) and although she had an apparently successful resection in the absence of obvious secondary deposits, she died in 1969 with generalized carcinomatosis. The remainder of this sibship of the family then presented for examination and within a short time one of them (IV. 15) was found to have a small rectal cancer with a large tumour in the transverse colon. She was treated by a total colectomy and it was in this specimen that the only benign polyp recorded in the whole group was found.
It was decided at this stage to try to trace the remaining members of the family and to look into the cause of death of such members as we were able to trace. The family proved a large one and the task was therefore quite formidable, but it was helped in part by the fact that most members had lived and died in a fairly circumscribed area. The total number of members of this family we have been able to trace is 104 in 4 generations. Another generation exists but is as yet too young to be affected, although one of our aims is to attempt to identify the members of this generation who are at risk so that we can if possible prevent the disease taking as heavy a toll in the future as it has done in the past.
Causes of death have been obtained from death certificates, general practitioners, and where possible from hospital records, but even where the latter have been available it has not always proved possible to be precise with regard to the part of the colon involved.
In many of the earlier cases, we have had to rely on the information on death certificates which have not been substantiated by necropsies, but in the majority (18 out of 24) of the more recent cases (in generations III and IV), hospital records with details of operative findings have been made available to us, and in most of these (14) there has been histological confirmation of the diagnosis.
Results
The details of findings are summarized in the Appendix (pp. 455-456) and in Fig. 1 Penetrance is however high. Of a total of 33 members who must carry the affected gene if this disorder is behaving in a dominant fashion, 27 suffered from the disease, a penetrance of 8200, and if 2 possible carriers (I.1 and II.1) are regarded as positives the figure rises to 880oo
The 6 non-affected carriers are as follows.
M.1 or I.2. The only evidence as to the cause of death in these 2 individuals comes from death certificates. There is a possibility that cirrhosis given as the cause of death in I. 1 may have been a mistaken diagnosis for carcinomatosis with secondary deposits in the liver. In the case of 1.2 senility at the age of 78 gives no suggestion of any possible colonic lesion.
11.1. This woman died at the age of 36 years from tuberculous peritonitis in pregnancy. She may well have carried the affected gene which had not manifested itself before her death.
M.i. This woman died at the age of 83 years. The death certificate gave the cause as cerebral thrombosis. It is clear that carcinoma of the colon cannot be implicated in this case.
1.3. This woman died at the age of 77 years from cardiac failure, and there is no suggestion that she may have had colonic cancer.
M.15. This woman died at the age of 83 years from cerebral thrombosis without evidence of cancer. m.25. This man was discussed under the doubtful cases, and the conclusion reached that he suffered from either a tuberculous caecum or Crohn's disease. He died at the age of 63, so that it is likely he would have manifested colonic cancer before this age although a few cases presenting at later ages exist in the family.
Discussion
There is strong evidence for supposing that cancer of the colon and rectum is inherited as a dominant characteristic in this family. Twentyseven cases have already manifested themselves whilst many members of the family are still in the age groups who could yet develop the disease. Of the total deaths traced in the whole family, which number 50, no fewer than 22 have been due to cancer of the colon or rectum, 5 affected members still survive. The total deaths include several individuals dying from accident or natural causes at ages lower than those at which cancer has usually developed.
There is no reason to suppose that this family carries the gene of multiple polyposis, since polyps have not been a feature demonstrated by sigmoidoscopic or radiological investigation, nor have they been present in the pathological material studied, with the exception of the solitary benign polyp in case IV.15. In addition, the age of onset of symptoms in this family has been consistently higher than the average age of onset of symptoms in series of cases of multiple polyposis. In the 1952/1953 series of Dukes, for example, the average age of onset of symptoms was 21-1 years. Finally, the cases in this series have not given a long history of rectal bleeding before the development of carcinoma as is common in cases of polyposis.
The possibility exists that any common disease will occur by chance in several members of a family. But the very high incidence in this family and the relatively large numbers of individuals involved, make this a very unlikely explanation, in our opinion.
Environmental factors are known to play a part in the aetiology of colonic neoplasms (Burkitt, 1969) and primitive African societies have a low incidence of the disease, while Africans exposed to a western type society have an incidence which is climbing rapidly to that of the European members of the society. Burkitt 
